A brief assessment of the impact of nearly 40 years of 1 assimilated observations over the Amazon basin 2 4 2 NASA, Global Modeling and Assimilation Office, Greenbelt, MD, USA 5 Key Points: 6 • Pre-EOS satellite radiances contribute most to FSOI over the Amazon basin. 7 • In the EOS era, radiosonde observations are the largest contributors to forecast 8 error reduction in the region.
that evaluates an n-dimensional forecast x f against a verification state x v , using a pos- 159 itive definite matrix C as providing weights that normalize units among different vari-160 ables. Time subscripts are omitted here for simplicity.
161
Infinitesimal changes to e are traced back to changes in the forecast initial condi-162 tion x 0 and subsequently to changes in observations y o , responsible for the correspond- 163 ing changes in initial conditions. Specifically, the so-called observation impact δe, can The shading shows the differences in scores between the two extratropical hemispheres. Values are plotted in the form of annual running means, resulting in that values plotted for January (July) are averages over that month and the preceding July (January), and, as a consequence, we omit values for January 1980 for consistency with the whole time series. The units of energy are
where the summation (middle-loop) is performed over multiple linearizations of the non-166 linear observation operator, with the p×n Jacobian H j embedded in the successive n× 167 p analysis operator K j , with L j−1 = L j K j H j , and where d j stands for the p-dimensional 168 j-th observation-minus-guess residual vector, and
amounts to a forecast sensitivity vector whose approximation leads to all kinds of for-170 mulae (Errico, 2007; Daescu & Todling, 2009 (2004), which can be written as respectively. In the present work, forecasts are self verified, with x v chose to be MERRA-178 2 analyses.
179
The normalization operator C in (1) is chosen to be a linearized version of the glob- to become the dominant contributors to forecast error reduction in the Amazon basin.
373
All-sky assimilation, however, is not part of MERRA-2. Work is being done in the GSI 374 analysis to treat observations in cloudy and precipitating conditions, as it is already the 375 case for how some instruments and channels used in other assimilation systems are treated 376 (see Bauer et al., 2011; Geer et al., 2018) . A more specific illustration of the seasonality effect in the observing system is shown 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29 5  11  10  10  9  9  14  14  16  17  15  17  15  15  15  14  12  14  13  13  13  13  13  11  13  13 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29 1  9  14  13  13  12  14  19  20  23  23  21  23  21  20  20  20  18  21  18  19  19  19  19  16  18  18 
